Processing of the precursor of protamine P2 in mouse. Identification of intermediates by their insolubility in the presence of sodium dodecyl sulfate.
Two basic proteins, protamines P1 and P2, are present in chromatin of mouse spermatozoa. Protamine P1, the less abundant protein in mouse, has a homolog in most mammals, and its synthesis follows a conventional route. In contrast, protamine P2 has been found only in certain other mammals, including humans, and it is synthesized as a precursor nearly twice as long as the mature protein. Processing of this precursor is not yet understood, although it necessarily takes place in elongating spermatids and is likely to play a role in the chromatin condensation occurring in these haploid cells. We have fractionated basic proteins from mouse testis chromatin and have identified six proteins on electrophoretic gels which, like protamines, are insoluble in SDS. All six were also soluble at the same trichloroacetic acid concentration as protamine P2 and were present in chromatin of elongating spermatids. Radioactive labelling patterns acquired by these SDS-insoluble proteins during translation in vitro of testis RNA indicate that the largest represents the precursor of protamine P2, and suggest that the others represent intermediates generated by proteolytic cleavage of the precursor. Results from pulse 3H labelling in vivo were also consistent with the conclusion that a precursor/product relationship exists between these proteins and protamine P2. Conclusions concerning the kinetics of processing have, in addition, been drawn from this data. Hypotheses concerning possible functional roles played by the precursor are presented.